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SPECIFICATION 



Use of Peptide 



TECHNICAL FIELD 



The present invention relates to uses of 
physiologically active peptides. In particular, the 
present invention relates to oxytocin secretion 
regulators or the like comprising a ligand polypeptide 
for a G protein-coupled receptor protein (receptor) . 



Many hormones and neurotransmitters regulate 
biogenic functions through specific receptors present in 
cell membranes. Most such receptors transmit 
intracellular signals through the activity of coupled 
guanine nucleotide -binding proteins <G proteins) . These 
receptors have a common structure with a 7 transmembrane 
region, and are thus referred to as G protein- coupled 
receptors or seven transmembrane receptors (7TMR) . 

Examples of such G protein - coupled receptor proteins 
include human receptor protein encoded by phGR3 (or 
GPR10) gene (Genomics, 29:335 (1995)) and its 
corresponding rat receptor protein UHR-1 (Biochem. Biophy. 
Res. Commun.) 209: 606 (1995)). 

PrRP (Nature, 393:272-276 (1998)) is known as a 
physiologically active peptide that functions as a ligand 
for the aforementioned phGR3 and UHR-1. 



BACKGROUND ART 



PrRP has been found to have prolactin- releasing 
action specific to anterior pituitary hormone in in vitro 
pituitary cell culture systems (Nature, 393:272-276 




(1998)), but other types of physiological action, 
particularly the effects on posterior pituitary hormone, 
remain unclear. The endogenous regulatory hormone that 
regulates oxytocin, a posterior pituitary hormone, is 
currently unknown. 

DISCLOSURE OF THE INVENTION 

As a result of extensive research to overcome the 
aforementioned drawbacks, the inventors first prepared 
two kinds of monoclonal antibodies specific to PrRP with 
different recognition sites, and prepared a highly 
sensitive system for assaying PrRP (sandwich-EIA system) 
(Japanese Patent Application H10-140293, and WO 99/60112) . 
Studies of the tissue distribution of PrRP in rats using 
this system confirmed the presence of high concentrations 
of PrRP in the posterior pituitary gland in addition to 
high concentration distribution in the hypothalmus, etc., 
as reported in Nature, 393:272 (1998). This is assumed 
to be related to some effect of PrRP on posterior 
pituitary hormone secretion. The intraventricular 
administration of PrRP in rats was also found to result 
in elevated oxytocin concentration in blood, indicating 
that PrRP has a function in regulating the release of 
oxytocin . 

Specifically, the present invention relates to: 

(1) an oxytocin secretion regulator, comprising a 
ligand peptide, or salt thereof, for a G protein- coupled 
receptor protein; 

(2) an oxytocin secretion regulator according to (1) 
above, wherein the ligand peptide, or salt thereof, for a 
G protein-coupled receptor protein is a polypeptide, or 
an amide or an ester or a salt thereof, containing an 
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amino acid sequence that is the same or substantially the 
same as the amino acid sequence represented by SEQ ID NO: 
44 ; 

(3) an oxytocin secretion regulator according to (2) 
above, wherein the amino acid sequence represented by SEQ 
ID NO: 44 is SEQ ID NO : 3, 18, or 32; 

(4) an oxytocin secretion regulator according to (1) 
above, wherein the ligand peptide, or salt thereof, for a 
G protein-coupled receptor protein is a polypeptide, or 
an amide or an ester or a salt thereof, containing an 
amino acid sequence that is the same or substantially the 
same as the amino acid sequence represented by SEQ ID NO: 
4 5; 

(5) an oxytocin secretion regulator according to (4) 
above, wherein the amino acid sequence represented by SEQ 
ID NO: 45 is SEQ ID NO: 6, 21, or 35; 

(6) an oxytocin secretion regulator according to (1) 
above, comprising an oxytocin secretion stimulator; 

(7) an oxytocin secretion stimulator according to 

(6) above, comprising a drug for ameliorating, preventing, 
or treating uterine inertia, atonic hemorrhage, placental 
expulsion, subinvolution, cesarean section, induced 
induced abortion, or lacteal retension; 

(8) the use of a ligand peptide, or salt thereof, 
for a G protein-coupled receptor protein in order to 
regulate oxytocin secretion; 

(9) the use of a ligand peptide, or salt thereof, 
for a G protein-coupled receptor protein in order to 
manufacture an oxytocin secretion regulator; and 
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, 10 ) a method for reguiating oxytocin secretion, 
characterized by administering a ligand peptide, or ..It 
thereof, for a G protein- coupled receptor protern to 
mammals with a disease related to insufficient oxytoc.n 
secretion . 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fi gure_l__shows the content of PrRP (19P2-L31) in rat 
tissue; and 

Figure 2 shows the changes in the oxytocin 
concentration blood during the intraventricular 
administration of 10 M ol PrRP (19P2-L31, to rats. 

BEST MODE FOR CARRYING OUT THE INVENTION 

Abbreviations for bases, amino acids, and the like 
in the specification and figures are based on the IUPAC- 
I0B Commission on Biochemical Nomenclature and on 
abbreviations common in the field. Examples are grven 
below. optical isomers of amino acids are the L form, 
unless otherwise specified. 

DNA: deoxyribonucleic acid 

cDNA: complementary deoxyribonucleic acid 

A: adenine 

T : thymine 

G: guanine 

C: cytosine 

RNA: ribonucleic acid 

mRNA: messenger ribonucleic acid 

ATP: adenosine triphosphate 

EDTA : ethyleendiaminetetraacetic acid 

SDS: sodium dodecylsulf ate 
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Ei a : enzyme immunoassay 
Gly or G: gylcine 
Ala or A: alanine 
Val or V: valine 
Leu or L: leucine 
He or I: isoleucine 
Ser or S: serine 
Thr or T: threonine 
cys or C: cysteine 

Met or M: methionine 
Glu or E: glutamic acid 
Asp or D: aspartic acid 
Lys or K: lysine 
Arg or R : arginine 
His or H: histidine 
Phe or F: phenylalanine 
Tyr or Y: tyrosine 
Trp or W: tryptophan 
Pro or P: proline 
Asn or N: asparagine 
Gin or Q: glutamine 
pGlu: pyroglutamic acid 
Me: methyl group 
Et: ethyl group 
Bu: butyl group 
Ph: phenyl group 



t-, protective groups, and reagents used 



symbols . 



BHA: benzyhydrylamine 

pMBHA : p-methylbenzyhydrylamine 

Tos: p-toluenesulfonyl 

CHO: formyl . 



OcHex: cyclohexyl ester 

Bzl: benzyl group 

Ci 2 -Bzl: dichlorobenzyl group 

Bom: benzyloxymethyl 

z - benzyloxycarbonyl 

Br . z . 2-bromobenzyloxycarbonyl group 
Hoc: t-butyloxycarbonyl group 
DCM: dichlorome thane 
HOBt • i-hydroxybenztriazole 

D CC: a.N'-dicyclohexylcarbod^xde 
TFA: trifluoroacetic acid 
DIEA . diisopropylethylamine 

DNP . dinitrophenyl group 

Burn: tertiary butoxymetnyl group 

Trt: trityl group 

binding activity) , oxyt promo ting or 

o£ the polypeptide <such as a tion , ^ 
in h i b itin 9 oxytocin secretior 0 .^^.^ th . 

essentially the same. Ther segue nce 

which may he mutated epCor Ending 

polyP eptide (such as ^ ^ actlon o£ th . 

,lv well known that mutations such as 
It is generally well .^^.^ (aad i ti ons, of 



v. fjc^^nn of an amino acid 
substitutions include the substitution ° £ 

^-iri having similar properties. 
with another ammo •«* ^ « t „. similarit ies 

56Mrally ; I a 1 are e*chan g ed. the fever the 

between the ^ ^ Qriglnal polyP eptide 

differences in propert! substi tution. 
before the substitution as a result 

—r ri:^:: r - 
.. .,.„>.., "•»"•"»' 

•«•• — - -r^r*:.:"":'.:;: 
:;irr:;,"r„i::. - •■ - - 

""';rr.':,..... •"""»-:; 1 r 1 : ::: 
»• ■"•^;;r..r.i"rir.::::,r .~ 

other amino acids wita 
class of amino acids. 

»o thP original unmutated) 
substantially the same as the orig 

•u^-h lacks such mutations, and tne 

::::: — - - r- 4 

M bein 9 substantial the same as the 

secuence of the ordinal (unmutated, polypeptide. 
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The constitutive amino acids of the polypeptides in 
the present invention include both the D and L form- 
the L form is preferred unless otherwise specified. 

Polypeptides in the present invention are ligand 
polypeptides, or their amides or esters or salts, for G 
protein-coupled receptor proteins, specifically, ligand 
polypeptides, or their amides or esters or salts, which 
are capable of binding to G protein- coupled receptor 
protein. Specific examples include polypeptides or their 
amides or esters or salts (henceforth sometimes 
abbreviated as ligand polypeptides or polypeptides) 
containing an amino acid sequence that is the same as or 
substantially the same as an amino acid sequence 
represented by SEQ ID NO: 44 or 45. 

As used here, G protein - coupled receptor protein is 
a receptor protein having a common structure with a 7 
cell transmembrane region, which often transmits 
intracellular signals through the activation of a coupled 
guanine nucleotide -binding protein. 

Preferred examples of the amino acid sequence 
represented by SEQ ID NO: 44 include amino acid sequences 
represented by SEQ ID NOs: 3. 18, and 32. The amino acid 
sequence represented by SEQ ID NO: 32 is particularly 
preferred . 

Preferred examples of the amino acid sequence 
represented by SEQ ID NO: 45 include amino acid sequences 
represented by SEQ ID NOs: 6, 21, and 35. The amino ac.d 
sequence represented by SEQ ID NO: 35 is particularly 
preferred. 

Examples of the polypeptides in the present 
invention are those derived from any tissue (e.g., the 




pituitary. Pancreas, brain, Kidneys. lxv.r 
thyroid, gall bladder, bone .arrow, adrenal gland, s*in 
mu le, lungs, active tract, blood vessel,, and heart, , 
Tells, and the li*e from humans and warmblooded annals 
(gu inea pigs, rats, .ice, pi 9 -. soats, cows mon*ey. 
ec = , specific examples include those with an amino 

d sequence that is the - as or substan tially the 
same as an amino acid sequence represented by ID 
44 or 45, and preferably those with an amino add 
sequence the same as or substantially the same as an 
amino acid sequence represented by SEQ ID NO: 3. 18. 
32, or 6, 21. or 35. 

Examples of the ligand polypeptides in the present 
invention include, in addition to polypeptides with n 
amino acid sequence represented by SEQ ID " " 

and preferably 3. 18, or 32, or 6, 21, or 35, any 

olypeptide with an amino acid sequence having about 0 
to ss M (preferably 70 to 99.9%. even more preferably 
. llv qo to 99.9%) homology with an 
to 99.9%, and especially 90 to y*.* 

amino acid sequence represented by SEO ID HO: 44 or 45 

r 01 nr 5 and more 

Examples of the activity include the activity of gand 
polypeptides, such as receptor-binding activity and 

„ Hon activity. "Substantially the same- 
signal transduction activity. 

tivity means that properties such as receptor-binding 
activity are the same. The receptor-binding activity may 
herefore be slightly stronger or weaKer. » 
the molecular weight of the ligand polypep tl des are not a 
problem. Although substantially the same peptides from 
Te same genus of humans or warm-blooded animals may have 
al£f erences based on amino acid sequences that are not 
intrinsic to the peptide but are due to differences in 



gi ven species (sue. » ZTs^*-^ 

peptiaes - »; in the polypePtid es „< «- 

differences are 
present invention. 

of the ligand 
The manufacturing -thod and ».« ^ ^ 

■ >, the present invention are a 

polypeptides of tne p 
further detail below. 

, of the ligand polypeptides in the 
specific examples of the 9 ^ ^ 

pres ent invention include PC ^ * « 

— « — ■ with 4 ;;: r» - ... - - \» 

Ile or Thr. the Xaa at 21 ^ ^ ^ ^ at lfl 13 

22 is Gly or ser; and in SBQ . 

•„ of the present invention 
The ligand P.W»^ amldes or este rs or salts, 
include polypeptides, or 
containing : 

(i) amino acid "*£ t .^"x' to 5 amino 

pr efera b ly X to 10 . and even - fcy gEQ „ 

amino acid ^ '"to - 

pr efera b ly 1 to IS. anc ^ - ^ by SE0 

amino acids in the amino acid 
ID NO: 44 are deleted; 

""rrl to' inserted into, the amino acid 



<r» m ** 
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mc „ in „hich constitutive 

— i; S i- -ins, „« 

am ino acids (pertrcularly t ^ modified . 

polypeptides in (i) . <»>. or 

. „f the present invention 
The ligand eP"des o h P ^ ^ 

als o include polypeptides, or 
salts, containing: 

. h i to 10, and 

„, ..». .... .«••»••■ " x „,..... 

amino acids; 

. h i to io, and 
(vi) am ino ""."^MT-^ «" — " 

- £erab ^Vy7^r S 0 "are deleted: 
represented by SEQ 

, . , to io, and 
(vii , amino acid -V"^ „ .inserted 

preferably 1 to S - - « ^ by SEQ 1, - 

into) the amino acid seq 
45; and 

■no acid sequences in which constitutive 
(vil i> ammo add q q£ 
aro i„o acids (P-" 1 ™ 1 " 1 * (vil> „ave been -dined, 

polypeptides in (v) . (vu . 

The substitutions, *« 1 ' t ^ ^rrcid sequences 
edifications, and the Ixhe ^ ^ 

as .escribed in (i. ^ to all ow the ligand 

abo ut intentionelly or ^^ J^ to be muteted 
polypeptides of the P"" ot " that are stable 

(Changed, into ligand P « Ugand 
aga inst best or prctea acCiv ity 
polypeptides m whrch th & ^ Ugand 

of ligend polypeptides has 
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outers thereof, or salts 
pdVPepU.es or ' invention include these 

. . * a rrording to tne y 



thereof according 
stated ligand polypeptides 



• ,h the usual procedure for 
In accordance wxth t ^ ^ present 

designating peptides, th ^ termi nal (amino 



terminal) , - 

terminal (carboxyl ter^nal) 



..hit-utive amino 
.-^ t-Tip cons ti tuu j. v 

samples of ^";^^ r ..« t invention 
acids in the polypeptides of mic acid upon 

inC lude the conversion of Oin t ^ ^ ^ 
in vivo cleavage of the 



inc 
the 



terminal amino acid 
The -ca-H- '^ present mention, such 
residues of polypeptides xn ^ ^ ^ ^ 1S 

as p olypePtides — ente ( d c b 0 y 0H or carhoxylate (-coo",, 
usually a carboxyl group (-C ^ ^ acid 

but the carboxyl groups of th ^ ester ( . C00R) . 

residues -y also b e an fay . COOR incl * C. 

Kxa m ples of * in esters ™*™ n . propyl . isopropyl. 

a l*yl .roup, suou «• -•^ 1 ; row . such as cyclopentyl and 
or n . b utyl. - c ^ ^ phenyl ana a . naph thyi. 

cyclohexyl. C 6 . 12 ary pne nethyl. or a- 

.henyl-d, - ^J^^ethyl and other 

na phthyl- a!Xyls such as ^ plvaloyloxyme thyl 

such C.» aralxyl ."UPS. as ^ 
groups which are oo^uouly used 

, o{ the present invention, suoh as 
Th e polypeptides of t>. P ^ ^ ^ ^ ^ also 

p olypeptioes ^" Sent ^ ch Y have car boxyl group or 
in clude P°^PePf"» in the c terminal. »nere 

carooxylate in add-on t >J Exampl es of 

suoh groups are abated or 
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hhP same as the esters of the 

Particularly desirable U g a„a polype^- in the 
present invention .nc.ua. « « * ^ 

gr oups of the C terminal a ml no ^ ^ 

— - pi :; rrirrr:::. * 

P . c 18 21 32, or 35 are amides. 

SEQ ID NO: 3, 6, 18, 21, 

the physiologically accey 

salts include salts with inorganic ac . ^ ^ ^ 
hyd rochlo r ic acid, Phosphors ac ^ hyd 

sul£uric ..i* „ .u. rr - : ;;; r t; i cid , maleic ^, 

£ or.»ic acid, propionic acrd^ ^ ^ 

benzenesulfonic acid) . nt invention can 

Tne ligand polypeptides of the presen 

cells, or (») pabl Y manufac tured by (Hi) 

polypeptide^ ^ ^^^ts containing the ™ 

techniques for culturrng aescrib ed later) . 

encoding such polypeptides (to be descr 

(1) wh en the ligand peptide is 



chromatography. 

a nontide can be manufactured by 
m -i \ The ligand peptide can 

, , er and protective groups are elimina 
the remainder, and p ma nufacture 
the product has protectee groups, 

,.^ a T he following methods m \x, 
the target peptide. Th * conde nsation and the 

(5 ) are publicly known methods tor 
removal of protective groups. 

v nri MA Ondetti, Peptide Synthesis, 
(1) M. Bodanszky and M.A. 
mterscience Publisher, New York .1966) 

(2) Schroeder a»a^, «P«*. 
Press, new York (1965) 

,„ Nobuo Isu.iya et al. P«-ti- ^thesi, 
Fundamentals and Tests. Maruzen (1975) 

(4 , Jim ei Yashi.a and Toshiba Kashiwahara B..ic 
^oche^ca! Tests, Vol. X. — Chemistry XV. 

(1977) 

(5) seve^ent of MedicaX D r Ug s. Vol. 1«. 
SyntneSi s. Hirokawa Shoten. Kd. ai-i Yashima 

• <. » soecific example of the synthesi 
The following is a specnn- 
of the Ugand polypeptide in (ii) above. 



— — ~ r;r;r r 
which „. — - : - :: ;;:; a :r P ; P r ides . 

— " a " ide n I™ r^ins. hydroxy^thyl 

o£ such resms ^ a * ° aml „o m ethyl resins, 

resins, „.«h»*r,l»». « es 4 . methylbe n Z nydryla,ine 

re sins. PAM resms. 4 hv resins . <.„..«•- 

ac eta m ide ^^JZ^ — - ' 
dim ethoxyphenyl hy J amlnoethy i, phenox. res.ns. 

(2 ,, 4 .. d i m ethox y p*eny » conaensatlon o£ am ino 

such resins can be chaln £uncCl onal 

a cids with suitably protected accordance wlt h 

gr oups and a-a.ino .roups on res, >» « _ 
var ious methods o £ -----rnded Peptide. Mter 

as hefits the 7 excised £roro the resin, the 

che reaction, the peptide x. ex 

va rious protective .roups are ^ - 

polypeptide can be obtamed. 9 ls may b e 

regents that can be used rn * ^ ^ aclds . 

used for the -a-" ^ " referred. Kxa.ples of 

cat bodii m ides y N . P aiisop ropylcarbodii m ide. 

ca rbodiimides include DCC, N carbo diimide . 

anaN -ethyl-»'-(3-^th y la ml nopropyl)carb 

■ „ith the above, r.c«i»tlon inhibitors 
For activation amlno aclds can be added 

H ° Bt) 3113 P 2 or they can be added in the for, 
directly to the resin, or V ^ HQ0Bt 

o£ corresponds acid - o£ the pro tected 

are pubiicly Known « > « C f solvent3 includ e acid 

condensation. Examples of 

.h as N N-dimethylformamide. N.N 
aI „ides such H.» N . methylpyr rolidone, halo.enated 

dimethylacetamide, and n 
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* • a~ hprtiary amines such as PY^^ 
aimethylsulfoxide. " rtia / ydrofuran , n itriles such 

ethers such as dioxane and tetrahy ^ ^ 

as ...^u. 1 : t ;: ie ^ 

acetate and ethyl acetate, an 

The reaction temperature of said react 

h , 20 to 50'C. The activated amino add 
is usually about -20 to „„„, mt of 1.5 

-r.r :^::::r;;:. .... 

. 

(ails to provide sufficient condensation, acetic 

* * L or acetyl imidazole may be used for the 
anhydride or acetyl a „. fl «, to avoid 

acetylation of the unreacted amino acids 
influencing subsequent reactions. 

samples of protective .roups for the amino .oups^of 
amino acids as starting material 

* r, nor tert-amyloxycarbonyl, 

gr oups include 2 . a damantyl. 4- 



o of serine and threonine can be 
The hydroxyl groups of serine 

•r"« ^ — ««••> — 1 group : such 

H acetX ancy! S-ps S - as b en Z o yl , an* 

aeriv e* croups suc h as b .n W l. W c. rt o»»l an ^ 

tert-butyl groups. 

f protective groups for phenolic hydroxyl 
Examples of protects g . nitro ben Z yl . 

groups of tyrosine include Bzl, Cl a -B«l. 

Br -Z, and tert-butyl. 

Exa ,p le s of protective B »up. tor i^-ies o £ 

— incxuae e I;;;: xymethy , «. Boo. 

trimethylbenzenesulfonyl, DNP 

Trt, and Fmoc . 

mention inciuoe any oxytocin .re gUl atin 3 

acid z: ?* — ■» 
rr:::;;r u ic e ^ ~ * T — ::;r:;n> 

- a Lla_« ^ -j'-TLr 

have b een oeiete* f « . P« - * * examples 
NO; 44: (b , a peptiae with an »no •«« "J 1 g^Q IB 




to 31 of the acid sequence represented by SEQ ID 

„0: 44, ... a Peptide wit, an amino acid -— 7/ 

to 31 of the amino acid sequence represented by SEQ 

N 0: 44, <» a peptide with an amino acid 

to 31 of the amino acid sequence represented by SEQ 

N0 : 44. <„ a peptide with an amino acid 

to 31 of the amino acid sequence represented by SEQ 

N 0- 44, (h, a peptide with an amino acid sequence from 

to' 31 of the amino acid sequence represented by SEQ ID 

To: 44, U. a peptide with an amino acid - » 

to 31 of the amino acid sequence represented by SEQ 

, 44, «„ a peptide with an amino acid ««-»^» " 
to 31 of the amino acid sequence represented by SEQ ID 
0: 44; <*, a peptide with an amino acid 12 
to 31 of the amino acid sequence represented by SEQ ID 
N0 . 44; (1) a peptide with an amino acid sequence from 
to' 31 of the amino acid sequence represented by SEQ ID 
To- 44, (m, a peptide with an amino acid sequence from 14 
to' 31 of the amino acid sequence represented by SE ID 
H0: 44, <n, a peptide with an amino acid sequenc r m 
to 31 of the amino acid sequence represented by SEQ 
° 0; 3 44, «., a peptide with an amino acid --nee rom IS 
to 31 of the amino acid sequence represented by SEQ 

: 44, «p, a peptide with an amino acid ^ «■ » 
to 31 of the amino acid sequence represented by SEQ ID 
HO- 44, (,) a peptide with an amino acid sequence from IS 
to' 3 of the amino acid sequence represented by SEQ ID 
To- 44, «r, a peptide with an amino acid sequence from 19 
t 0 ' 31 f the amino acid sequence represented by SE ID 
N0 . 44, (s) a peptide with an amino acid sequence from 20 
to' 31 of the amino acid sequence represented by SEQ ID 
NO: 44, and ,t> a peptide with an amino acid sequence 
from 21 to 31 of the amino acid sequence represented by 
SEQ ID NO: 44. 



, 18 and 32, which are preferred 

H0 . 44 include the examples given to 
sequence represented by SEQ ID »0: 44. 

:rr;epir — - rrr ed 

by SEQ 10 HO: 45. Speci.ic " amPle ; f Vo o £ the 

peptide with an amino acid seque, - 2 ^ 
amino acid sequence represented by SEQ ID ^ 
peptide with an amino acid seque - - 3 ^ ^ 

amino acid sequence represented - ^ 
peptide with an amino acid seque - a 
amino acid sequence represented by SEQ ID 
peptide wit, an amino acid ^ £ 45; a 

amino acid sequence represented by SEQ 

peptide with an amino acid ^ 45; (£) . 

amino acid sequence represented by SEQ ID 

peptide with an amino acid seque, «. om V ^ 

amino acid ^ce Im . to o £ the 

peptide with an ammo add q a 

amino acid sequence represented by 8. ID ^ 

peptide with an amino acid seque, ice a 
amino acid sequence represented by SEQ ID 

^r-^r.- - - - 

« « 21 and 35 which are preferred 
SEQ ID NOs: 6, 21. ana 

^■iri =eauence represented Dy onu 
examples o£ the ammo acid sequen 
HO- 45 include the examples given for the 
sequence represented by SEQ ID NO: 45. 



■„ of the present invention may 
Th e ligand polypeptides r proteins 

~r fused proteins wxi. 
als o be in the form of ' well knovm 

(such as publicly Known proteins 
functions or properties) . 

. im the ligand polypeptides in 
Espies of M encodxn, th ning . base 

th e present invention amino a cid 

sequence encoding a sub3tantially the same as 

sequence that is °" tad by SEQ 10 HO: 44 or 

cn e amino acid sequence reP ^ ^ ^ ^ q£ 

45 in the present i » v « n "~; cDNA derived from 

genomic W*. a g-om.c OKA 1* - tlssue or cel l. 

ti ssue or cell. cOKA library *-»£ d can be any 

or synthetic phaginids . or the 

o£ bacteriophages, plasmid . ^ cells can 

transcription PCR) • 

• „ base sequence represented 

SP ecificauy. D-* -;-; t b ;;; NA encoding „ t 

by SEQ ID W>: 2 may be used polype ptides having 

179 and 24 0 are C or T. When repre sented by 

sequence codes for the am.no .« ^ ^ code3 

SE ° 10 r/s^eL: represented by SKO » - IS. 

for the amino acid sequ 

. ba se sequence represented by SEQ 10 

NO s: 9, 10. 11. »• »' ° r ' an amino acid sequence 

coding bovine polypeptide wth 
repre sented by SEQ 10 NOs: 



12, 13, and 14, 



„ ...... . ... ;rr:; rr. - 

18. 19, 20, 21, 22, or 23. 

„ ...... . »«■•:»;; ;rrr..r. r.:°. - 

36 , or 37 . 



32, 33, 34, 35, 



. it is preferable to use DNA fragments 
A s DNA probe, it P from 6 to 

containlng o£ T -;; r ;;::;:;: bi ; from , M 30. - 

90 (preferably 6 to 60. m ^ ^ ^ ^ ^ ^ encodlng 

even more P""""* ^ an amlno aci d sequence 
. bovine polypept.de with ^ 

represented by SKQ » -0:1 aminQ acid seguen ce 

invention, a rat " a human poly peptide with 

(U1) DNA encoding po^- ^ ^ ^ic 
invention can be manufactured by 
engineering techniques. 

DNA fully encoding £ ^It 

invention should - 'J^ » se ,uence £ or the 

i3 ' T r;rn e elt L synthesized t or use a S a 

polypeptide of mtere encod ing the 

P ri,er in PC* to »" ^ J or . DNA llb rary 

io\ rDNA, genomic dina, 

rr.; ;:;ir.;;rrr., « ......... — - 
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or all . ^» o< ^^\zzzr^r 

-fa! coid s P rin g -rhor «„. -ess «»»»»• 
a . Samb roc , e ^ ubraries shQuld be used in 

a£ter the sddrtron n r on ^ terminai ^ 

as the translation stare c f inal 

efnn codon on tne -> 

:r;r„.r. >™r ™: . - - — - » — 

using suiCa ble synthetic DNA adapters. 

Exp ression vector containing ^^^Z^ 

-ria:;i: - ~ « 
tY (i> . ex ° i ;:: D rr n o ding . .0^^ 0£ 

contain, the M» Mi fragments downstr ea m 

publicly known. 

f th e vectors inciude E . coii pl.»W (such as 
Examples of the vector Bacm „ s subtilis 

pBR32 , PBR3 "' PU puB U r ftps! Ind P^.veast 
plasm ids (such ss PUB 0^ p bacterlophage3 such 

plssmids (such ss PSH19 and P retro viruses , 

as -p ha9 es. and animai viruses such as ret 
va ecini a viruses, and ^lotionin^ in 

polypeptide . 

ExamP ies o £ P-oters for when the host is . coH 
du rin 9 trsnstor.ation inciude the trP 

+- a y- npL promoter, ana ifp f 

r-prA promoter , uru f 
promoter, rec«. 



, £o r Bacillus hosts include the SP01 promoter, 
Examples for Bacrl ^ yeast 

SP02 promoter, and penP P promo ter. GAP 

hosts include the PHOS ^°^J t „ aniM l cell 

pro „ote, end - prom c,ers. retrovirus 

t Peters, heat shoo, 

promoters, metallotn and SRO, promoters . 

— — e red for more efficient 
The us of en enhancer Prefe ^ ^ 

expression of the gene 

up for the host may be added as 
A s i g nal sequence ^ Qf ^ polype ptide or 

necessary to the > terminal srde ^ 

-■J. Preferred examples ror 
partial peptide. seque „ce and OmpA 

include alxaline phosphatase ' « subtili sin hosts 

sig nal sequence. Preferred -~^« slgnal 
delude a-amylase si.nal sequence and u b 
„ P Preferred examples for yeast n 
Se<JU actor a si g nal sequence and invertase si g nal 
mating « « for anim al cell hosts 

sequence. Preferr interferon signal 

— ":r,r:: :::.::"«•■> — - ~r 

sequence, and antifco y polyP eptide or partial 

• che DNA encoding the poxyy ^ 

looted . — - - - 

manufacture transf ormants . 

hp used in transformation include, 

^rr::: Bacillus, yeasts, insects, and 
for example, E. comm. 

animal cells. 

, o£ e coli include E. coli K12-DH1 (Proc. 

SJ 6 0:1S0 ,19«8,». -103 judaic 
A cids Kesearc h. 9.30 9 ^ „, 

Mole cu!ar Brolo.y. »0 5 ^ 
Molecular Biolosry, 41:459 (19b 
39:440 (1954) ) . 



nf Bacillus include Bacillus 
specific " ampl6S „, ano 207-21 (Journal 

sub tms mil* «»•»•■ j 

of »iocw.«y. 95 e - 8 ; t ; i 1 9 ; clua . * 

5 • 592 (1985) ) • 
et al., Nature, 315. 

llq in clude monkey COS-7 cells, 

samples of animal ^ ^O, DHFR 9 ene- 

vero cells, Chinese ^ (dhfr - CH o cells), 

deficient Chinese hamster ^ cellSf 

« t cells, mouse myeloma cells- 
mouse L cexxo, 

c bv a method 
hp transformed, for example, by 
E. coli can be transr ^,69:2110 
SU ch as that in Proc. Ac.-. — 

^ ~ 17 • 107 (1982) • 
(197 2) or Gene, i'- iU 

v,. transformed, for example, by a 
BacilluS - ^ & GeneraI 0aa . t i«. 

method such as that m 
168:111 (1979) . 

o bv a method 

Y easts can be trans^ec. 
(1978) . 

Xls can be transformed, for example, by a 
insect cells can (1988). 
v, «, that in Bio /Technology, 6.4/ 
method such as that 

meth0a such as that in Vrrclo 3 y. 52- 

v. . transformants which have been 

»• d "« ibed abOV6 ' ."Teeters contain^ DK* 
transformed with expression vecte 
Hcodin* pei yP eptiaes can be obtain. 
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Mhen Mg — - r e ; °; he 
Bacillus hosts . xuui* a ;;;; r w as «, 

— - — p :i:: „ i^c 

contain carbon sources. «"° B £or the gr owth o£ 

the transformants. Th sucrose , an d the nitrogen 

dextrins. soluble starches. - ^ „ 

ammonium sa ts n - ^ ^ potato ex trac. 

casein, meat extract. y calc lum chloride, 

samples of inorganic ^•"'^^.^ chlorid e. 
sodium ^^drogen Phosphate a g factors , and 

yeas t — a ;;;;:: ed 9 i: th e medium as necessary. 
the like may also be a tran3 f ormants grow. 

The medium pH should be a pH a 
bu t the PH should preferably be about 5 . 

A preferred media for culturr g .^1 ^ 
containing glucose and casam.no add ( 

Exp erimen t s in «olecuaar ^ such as 

Harbor Laboratory, Sew York (1972)). 

can be added to enhance the 
3P .i„doleacryl 1 c acrd can^^ ^ ^ ^ ^ £ 

promoter as necessary 3 ^ ^ ^ , t 

coll , the culture usually takes 

ahout IS to «»C. The culture can be aerate 

as necessary. 

In cases wbere the bost is Bacillus, the culture 
llY takes about S to 24 hours at about 30 to 40 C. 
Z ZZ can be aerated or stirred as necessary. 

f media for the culture of transf ormants 
EXa Tros 0 t 1 de Burkholder minimum medium «... 

r 5 Tl 9 , aid S, medium containing 0,, casamino acrd 



P roc. Natl. Acad. 8cl. ™A. Vol. 81, 



(G.A. Bitter et al . 
p. 5330 (1984) . 

"•■••'» r l ;rr.i:: , ;rr. :.~ 

Th e culture usually taKes ^ ^ 

20 to 35°C. The culture can oe aerated 
necessary . 

i;;i;: v :r:i h as lM — - ;rr;;:::, T h L 

nllUure of transformants 

E - mpies m - ^- • 

with animal cell hosts (gcience 122:501 (1952). 

calf serum (Science, 
ab out 5 to 20* fetal calf ^ ^ ^.^ 

DME „ .ediu. (Virolo.y. 8 396 ( Assoclatlon , 1M :519 

(Th e Journal of " d1 " 1 society £or 

(1967) . and lM ^ should be — t 

:rr a Th r:::::: — »* — 15 to 60 hours 

stirred as necessary, 
manner, for example. 

mlllate i n cultured bacterial 
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, . n a citable buffer, they are 
cul ture and are suspended i lysozyme 
di srupted by publicly known ^"^^ and the 

treatment and/or by t "" 1 ^ i " p . ptld . is then obtained in 
target polypeptide or pa blicly Known methods 

th e for. of a cr* ; extra, , » ^ ^ ^ The 
such as centrifugation, £ ^ denat urant suoh as urea 

buf fer may also contain a such as 

or guanidine hydrochloride, ^ 
Tri ton 1-1.0 (registered traded 
Chemicals) - 

„-„ es are secreted into the culture, 
Whe " Tl rer P o cells are separated fro. the 
the bacter^l «=•» wn method after the 

su pernatant y a PU- ; ^ ^ polypeptides c an be 
completion of the 
obtained as the supernatant. 

.„ of the present invention contained 
Th e polypeptides of P cafi be 

ln the extract or culture ™™™ cly kno „n 

puri fied by a suitable 'J Example s of such 

-hods - —rdstrToIatlo: and purification 

publicly known methods ^ aegree o£ 
inc lude 1, methods featu, ,ing ^ „ salting out. 

absolution such as solvent precip ^ 
2 , methods primarily making « ratlon , gel 

• v*- ouch as dialysis, 

molecular weight such ele ctrophoresis . 

£il tration. and in charge such as 

3) methods making «« ^.s making use of 

ion exchange chroma to»«** chro matography . 5, 

-cific ----;:;\ ; r : M c differences such as 



When the polypeptide is obtained in free f o» - 
can be converted to a salt by a publicly Known method 
a .edification thereof. Alternatively, when U is 
obtained in the for. of a salt, it can be conver ted to 

n „ [her salt by a publicly known method or a 
free form or another salt »i 

modification thereof. 

Polypeptides can be modified as desired through the 
action of suitable protein-modifying enzymes in 
accordance with a publicly method before or after 
purification, or the secuence of the polypep tide car be 
partially removed. Examples of the protein-modifymg 
enzymes include trypsin, chymotrypsin, 

nylendopeptidase. protein kinase, and ^cosidase 
The activity of the resulting mutant polypeptides can 
aetermined by enzyme immunoassay or the like using 
specific antibodies or receptor-binding tests. 

The ligand polypeptides of the present invention 
have regulating action in oxytocin secretion, that is, 
action in promoting or inhibiting oxytocin secretion. 

von . in th e following examples, the 
will become apparent m tne lux => 

gand polypeptides of the present invention have ac on 
in promoting oxytocin secretion , and can thus b used as 
a prophylactic or remedy for various diseases relate to 

--^r, The ligand polypeptides 
insufficient oxytocin secretion. The liga P 
o£ the present invention also have strong affinity for 

c Ptor proteins, and thus have action in inh biting 
oxytocin secretion as a result of desensi tizati on with 
regard to oxytocin secretion when the dosage is increased. 
T he ligand polypeptides can therefore also be used a 
prophylactics and remedies for various diseases related 
to oxytocin oversecret ion . 

The ligand polypeptides of the present invention can 
therefore be useful as oxytocin secretion stimulator 
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frpatintj various 
preventing, or treating 
drugs for ameliorating, P uterine 
diseases related to oxytocin secretion, such 

• Hemorrhage, placental expulsion, 

:::i:::; u ::r c nr.~«~. — — 

hypergalactia or hypergalactia. « f « rtllxW - 
^carriage. »- ^T^ e placental 

pre£er a bly — — : r ll* 

pulsion, subinvolution, cesarean uCerine 

.„A lacteal retension, and particular y 
abortion, and lacteal , arenta i expulsion, and 

inertia, atonic hemorrhage, placental 

subinvolution. 

also useful as oxyt treating various diseases 

ameliorating, preventing, or trea 9 „ ic labor , 

rel ated to oxytocin — — ^ til 

hyP ertonic uterine con " _ prader . wil li 

rupture, cervical tears, „ re£erably hypertonic 

syndrome, and dysmenorrhea, and pre «' bl * f al . tr ... , 

lab or, .ypertonic uterine ---"-^ ^ and 
uterine rupture, cervical tears, P 
Prader-Willi syndrome. 

, h . u,.„. « »• """""" 

.„.::.,..'.. .... ..«•«• •«;»::":;;,":::...«•. 

••"■;r.:r.:'r.:r.r::::. r. — • - 

of useful substances that are p 
and secreted in their milk. 

Ll gand polypeptides o £ the present invent, on that 

ar e used as such ^ ZZ^ -y «. . 
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chP like, and can 

caPSUle , e lixir , lnl . ctlOM 

be parenteral^ administered in 

h as sterile solutions with water or other 
such as steril liqui as. or suspensions, 

pharmaceutical^ acceptable ™ by 

— • •;rr:rx:::;-.ir:"-:.,, 

stabilizers, binders, and the 

active ingredient in such formulations will give 
suitable dose within the indicated range. 

capsules, and the HKe arab l c , excipients 

„ =r»rch tragacanth gum. and gum araoi 
corn starch. g extenders such as corn 

such as crystalline cell lubric ants such as 

starch, gelatin, and alginic acid lubr ca 
magnesium stearate. sweeteners - h " I/mint. 

,r,* flavors such as peppermint, 
and saccharin. »« »'*° q£ ^ £oraulat ions in the 

m aterial can also include a injeC tions can 

«m qterile compositions for mj 

nah , ira uv produced vegetable on 
suspending a naturally p , ^ . p act ive 

in-ipction include 
Examples of aqueous solutions for injectio 
physical saline, isotonic solutions containing 
P gl ucose or other ad.uvants .such « « ^ alfls 



be used. - S -ol.tl-. i~l-*. sesame 

o i nd soybean oil. — ° £ ^ 10B , rs 

, su ch as benzalkomum and procaine 
soothmg agents (su = h as human serum albumin 

;r::irtr:. 1 rrr:i:;, ......... ».."••■ 

in suitable ampules. 

Th e resulting preparation is safe and has low 
t o*icL ana can thus he administered, for example 
toxicity, guinea pigs, 

„ and mammals (sue, as - , ^ 

rabbits, goats, pigs, cows, cats, dog 
baboons, and chimpanzees) . 

r :::;:/ t^, 

f rom uterine inertia during la ~ ^ ™ 

'l Tm . and even more preferably about 1.0 to 

about 1.0 to su my, ,,„ C ;, CT ~ at a time 

.„ „ The parenterally administered dosage 

20 mg. me p ouroose o£ administration, the 

va ries depending on ^ ^ and so 

.ubiect.s condrtron the - ^ 

*~vf-v. intravenous injections, 

forth. . bo dy weight) 

suffering from uterine inertia (per 6 k g 

are general!, about 0.01 to 30 mg a ^ P 

about o.l to 2 0 mg, and even more preferably 

To mg. The dosage for other mammals can also be 

calculated in terms of 60 kg. 

The , proteln-coupled receptor proteins <^*' 
sometimes referred to as receptor proteins, or Ugand 



the present invention can be 
oration relators c«r,,« , c«P^ ^ 

proteins are described below. 

.heir salts which alter the binding 
The compounds or tne „ f , des for receptor 

— r/^irretrrnrrch ~— 
:icrrio^nd - r r r: ^ 

Simulating the function " °^ ^ present 

a ction> o £ the ligand polypeP - ^ 

invention, and compounds or th , o£ che 

secretion,, compounds or th polypeptlde s in the 

oxyt ocin secretin of the g 

present invention can ■ preventlng , or treating 

promoter drugs for »e . ■ * hemorrh age. 
ais eases such as uterrneme 

P i a cental emulsion — ^ OT . induced labor, 
induced abortxon. Let in£er tility. dysmenorrhea. 

hyP ogalactia or hypergalact.a i 

Miscarriage, and posttrau^at ' placenCal 

preferably uterine ™ section , induced 

rrr=:rj::. ^ particular, ^ 
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inertia, atonic hemorrhage. placental expulsion, and 
subinvolution . 

Compounds or their ..It. that inhi.it the oxytocin 
secretion action o£ the ligand polypeptides of 
present invention are also useful as drugs for 
ameliorating, preventing, or treating diseases such as 
hypertonic labor, hypertonic uterine contractus, fetal 
a tress, uterine rupture, cervical tears, premature 
bl rth, Prader-Willi syndrom, and dysmenorrhea, and 
preferably hypertonic labor, hypertonic ^™ 
Contractions, fetal distress, uterine rupture c.rvxc.1 
tears, premature birth, and Prader-Willr syndrome. 

Th e ligand polypeptides of the present invention are 
therefore useful as reagents for screening compound and 
their salts which promote or inhibit the funct.on of the 
Ugand polypeptides in the present invention. 

compounds and salts promoting or inhibiting the 
function of the ligand polypeptides in the present 
invention can be obtained by screening compounds whrch 

and WO 97/24436), and the ligand polypeptrdes of the 
present invention. 

such screening methods are described below. 

K G protein-coupled receptor protein (such as phGR3 
„ d UHR-1 (WO 96/05302 and WO 97/24436)) expression 
sy tele n be constructed, and a receptor-binding assay 
Z m feature the use of the above expression sys em c 
be employed for efficient screening of compoun ds such 
peptides, proteins, nonpeptidic compounds, synthe 
compounds, and fermentation products, or the.r salts 



96/05302 and WO 97/24436)) . 

* c -include- 1) compounds having cell 
Such compounds include, x, 

. • ^ mo j^ fP d bv G protein-couplea 
stimulating activity mediated &y ^ y 

eceptor proteins .such as activity P«-«- » 

inhibiting the release of arachiaonrc a. a the r 

- -- icho rr n ;rerarir/rrrr; 0 ; 
rraiir:.:: rr:. »^ 0 , r ^^ 

acifl , changes in cell »«*»». pot«tx.l. the 
p^sphoryution of intracellular proton th. c-fc. 

activation, an, pH reduction,, 2, co.pou 

~:r* ^ p.^-.- - - 

present invention an, ^^^^^ 

««. and 4) compounds that attenuate 
Ttle t Ttteel the ligan, polypeptides o £ t h e present 
Invention an, O protein-couple, receptor prote.ns. 

T hat is, the Present ^ 
screening compound or the.r salts that al 

where contact is uiu a their salts 

t-hoir salts and the ligand polypeptides or their 
or their salts lS 
in the present invention and (u) 

nought about between receptor proteins or he r s 
and the ligand polypeptides or their salts m 
invention and reagent compounds. 
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, , nf the present invention is 
The .cr.«U- ^ comparison betwe en cases (i) 
char acte rlZ e d ,n t,a ^ ^ Ugand to 

and (ii) involves assay, g tlng activity , or 

receptor protein, the cell 



the 
the like 



MficallY. the invention provides: 
More specifically. 

t hod for screening compounds or salts that 
a method for h . ligan d 

alter the binding P«*«"'* the present invention and 
polypeptides or their sal chara cterized by the 

su ch receptor proteins or h. ^ ^ ^ 
assay and comparrson th ^ inve ntion 

ligand polypeptides or sa ^ Ugand 

bl „d to receptor prote n ^ invention are 

polypeptides or therr sa ^ ^ like , 

brought into ^..peptides or their 

and cases where labeled g ^ contact wlth 

sa lts and reagent « present 

th e receptor proteins or the Ilk. 

invention ; 

* -rreening compounds or salts that 

((2 )) a method for screening v 

alte ;i h i binding p-t es 0 r t^r — - - 

polypeptides or thexr sa s characteriz ed by the 

such receptor P"" 1 " " *". xtMt ' to wh ich labeled 
assay a nd comparison of t ^ 

Ugand P-^"" 4 "^ 1 ^^. in cases where 
bind to cells or membrane ^ ^ present 

lab eled ligand polypeptides or the contalning 
mention are brought into conta # ^ 
r eceptor proteins or th ^ poly peptides 

such cells, and cases «here 

or their salts and ^ „ protei „s or the 

co ntact with cells contain ecep ^ 
Uke or membrane fractions of such 
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rhod (or screening compounds or salts that 
(t 3„ a method for ^ ^ 

alt« the binding „ and such receptor 

polypeptides of - --;-;: ssay and prison of the 
pro teins or the i . polype ptides of the 

extent to which labeie Dro teins in cases 

present invention hind to recept J 
whe re labeled ligand polypep ^ ° - P 
mention are brought as . result o £ 

or the like expressed on ce encoding such 

th e culture o« trans. orma n s conta » ^ ^ iabeied 
receptor proteins or he . ^ reagent 

ligand polypeptides o£ the receptor proteins 

compounds are brought into en U^^ ^ _ ^ q£ 
or the lik. expressed on ce encoding such 

th e culture of transforms containing 
receptor proteins or the lik.. 

■ „ screening methods are described 
The aforementioned screeni 

in further detail below. 

as the receptor pro em » «* £ractlons o£ 

present inventio » but ce 

m ammalian organs ' organs in particular 

preferred. However, ^ a rec eptor 

ex :rrt rr. pi- — — - using 
«• — - use in screenin9 ' 

• . are preferably manufactured by 
Receptor proteins are pr mamma lian or 

expression of DNA encoding receptors 

i amon tarv DNA may be usea 

;;:::r lttj. ~ 
;r;;.;i:rr;;::;::L » - ..... - - 
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::r rrrrji:::-:;. .:.:::.,.. - - rr: 

virus retrovirus promoter, a 

u = an SV40 -derived promoter, a retrovi 

^ «n SRa promoter, or the nice. 

The amount an, o. « mechoa This fae aone , 

deteI " ine e ;„ LaaLe with t h e method in P. Manbi et 
for example, rnacco pp . 19 55 5 -19559 (1992). 

al.. J- B io1 - cheln " vo1 - 

, „f receptor proteins (or the aforementioned 
Examples of receptor y „„ Tif i e d bv 

.,„.„„, — --nr^s:-"^- 

-r.irr.rr. ......... ...» — — - 

receptor proteins. 

. • rerpn tor proteins of the 

When cells containing the receptor p 

pr sent invention are used in the 

Leening methods, the cells -» ^ ^ „„ fae 
glutaraldehyde. formalin, or the like, 
fixed by a publicly known method. 

cell s containing receptor proteins refer to host 
cel ls expressing the — 
examples of host cells include E. 
yeasts, insect cells, and animal cells. 

Cell membrane fractions refer to fractions 
staining an abundance of cell membranes, o > 
publicly known methods following the 
Methods of cell disruption include the method or 
so.uee.ing cells in a Potter-Elveh^m homogen. er 
.eruption with a waring blender or Polytron (by 




Kinematica,, disruption by ultrasonicat.cn, and the 
method in which cells are ejected t h rou 3 h a narrow nozsle 
while pressed by a French press. Fractionation by 
centrical force such as centrif ugation for 
£r actionation, density gradient centrifugation, and the 
like is primarily used for fractionation of cell 
membranes. For example, the disrupted cell suspension rs 
briefly centrifuged (usually about 1 to 10 minutes) at 
low speed (500 to 3000 rpm) . the supernatant is then 
further centrifuged. usually for 30 minutes to 2 hours at 
high speed (15.000 to 30.000 rpm, . and the resulting 
precipitate is obtained in the form of membrane fractions. 
The membrane fractions contain many membrane components 
S uch as membrane proteins or cellular phospholipids as 
well as the expressed receptor proteins. 

The amount of receptor protein in the membrane 
fractions or cells containing receptor proteins rs 
preferably 10« to 10" molecules, and ideally 10 to 10 
molecules, per cell. The greater the amount expressed, 
the higher the ligand binding activity (specific 
activity) per membrane fraction, the higher the 
sensitivity of the screening system that can be 
constructed, and the greater the amount of sample that 
can be assayed in the same lot. 

suitable receptor protein fractions and labeled 
ligand polypeptides or their salts of the present 
invention are needed, for example, in order to screen 
compounds that alter the binding properties between the 
ligand polypeptides or their salts of the present 
invention and receptor proteins. 

Preferred examples of receptor protein fractions 
include natural receptor protein fractions, as well as 
recombinant receptor protein fractions having the same 




activity as natural types. As used here, "the same 
activity" means the same ligand binding activity, signal 
transducing action, and the like. 

Labeled ligands, labeled ligand analog compounds, 
and the like may be used as the labeled ligands. ^ 
Examples include ligands labeled with [ 3 H] , [ 125 I] . I C] , 
[ 35 S] , and the like. 

Specifically, in order to screen for compounds that 
alter the binding properties between the ligand 
polypeptides of the present invention and receptor 
proteins, cell membrane fractions or cells containing the 
receptor proteins are first suspended in a buffer 
suitable for screening, so as to prepare a receptor 
protein preparation. The buffer may be any that does not 
inhibit binding between the ligand and receptor protein, 
such as phosphate buffer and Tris-HCl buffer with a pH of 
between 4 and 10 (and preferably a P H of 6 to 8) . A 
surfactant such as CHAPS, Tween-80™ (Kao-Atlas), 
digitonin, or deoxycholate can be added to the buffer m 
order to minimize non-specific binding. A protease 
inhibitor such as PMSF, leupeptin, E-64 (by Peptide 
Kenkyusho), or pepstatin can be added to inhibit the 
degradation of the ligand or receptor by protease. A 
given amount (5000 cpm to 500,000 cpm) of labeled ligand 
is added to 0.01 mL to 10 mL of the receptor solution, 
while ID" 4 M to ID' 10 M test compound is simultaneously 
coexisted. A reaction tube containing an excess of 
unlabeled ligand is also prepared to ascertain the extent 
of non-specific binding (NSB) . The reaction is carried 
out for about 20 minutes to 24 hours, and preferably 
about 30 minutes to 3 hours, at about 0 to 50°C, and 
preferably about 4 to 37°C. After the reaction, the 
solution is filtered with glass fiber filter paper or the 
like and washed with a suitable amount of the same buffer, 
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v . counter . end exampie ^ from tesc 

in the absence of any coveting substance (B., . 

Pub licly Knc W „ methods « "^t^Lted 
cell-stimulating activity isu 

° or inhibiting the release c , 

ac id. changes in ceU -rane potent al, be 

P— a t ,n o £ intracellular P.O e ■ * ^ 

r^H reduction) m oraei 
activation, and pH reduc binding 

invention and receptor proteins. 

sp ecifically. cells containing ~£or£-"£ ~ 

::r . ~ - r r::: r 

cells are then extracted methods . when 

to quantify the product by a varrety 

che production of the substance havrng the eel 

„ f inhibitors for such degrading .»«..■• 



mm .«s-#.sssa 



:;r, :i;tr;;.L:» ... .... — - 

as with forskolin. 

necessary for the assay and screening of 

" preferred examples of cells expressing 

activity. Preferr cypes 
receptor proteins m< :1 e ce 1^1 ^ 

receptor proteins. 

Examples of test compounds include peptides. 

eotidic compounds, synthetic compounds, 
proteins, non-peptidic vegetable extracts, 

fermentation products, cell extract . 
and animal tissue extracts. Such compounds may 
compounds or publicly known compounds. 

h screening kit for compounds or their salts that 
alC er the binding properties between the ligand 

peptides of the present ^ntion and recep ^ 
proteins will include receptor prote ns. 
receptor proteins, or membrane fractions o, 
containing receptor proteins. 

samples of screening kits in the present invention 
are given below. 

!. screening Reagents 

buffer and washing buffer 

solution (Gibco) supplemented 



((D) Assay 



Hanks' balanced salt 
wit h 0.05% bovine serum albumin (Sigma) 
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ed by filtration with a filter 
This may be sterilized by 

of 0 45 urn and stored at 4 C, 
having a pore diameter of 0.4b u 

prepared at the use. 

({2)) g protein- coupled receptor preparations 

CHO cells expressing receptor proteins are 

. of 5 * 10 5 cells/well m 
sub cultured in a concentration of 5 

nl .lates and are cultured for 2 days at 37 C 
12-well plates, 

C02 and 95% air. 



( (3)) Labeled ligands 



commercially — -^Tc." ■ 

present Invention labeled with 
or the like 

Agu eous solution is store, at *°C or -»-C. an. 
minted to 1 u„ with assay buffer at use. 



((t >> Ligand reference solution 



■ , of the present invention are dissolved 
Th e Ugands of the P contalning o.l% bovine 

to a concentration of 1 mM in 
serum albumin, and stored at -20°C. 

2 . Assay method 

CHO cells expressing recep ~ 
a in 12-well tissue culturing plates are 
IirlhVl of assay buffer, and „. , of assay 
buffer is then added to each well. 



. 1Q -3 to it)" 10 M reagent compound 

((2)) 5 »1L of 10 to 1 

• 5 UL of labeled ligand is then 
solution » . add abQut x at room 

and a — on x. !> ^ ^ ^ ^ ^ ^ instead of 

temperature. M asce rtain the extent of 

the test compound in order c 
non-specific binding. 

-c removed, and the 
((3)) Th e reaction .olut.on x. r~o ^ ^ 

C .U. are washed three tl— * ln 

Th e .oeied li 9 and ""^^ mL liguid sointiilator 
0.2 N NaOH-1% SDS and mixed 
A (Wako Pure Chemicals) . 

„. activit y is measured using a liquid 
((4)) The radioactivity maximum 
(seckmann) , and tne P« 
scintillation counter fol iowing equation, 

binding (PMB) is determined using 



PMB = [(B-NSB)/(Bo-NSB)] 



100 



PMB: percent maximum binding 

B: value when the sample was added 

NSB: non-specific binding 

Bo : maximum binding 

polypeptides of the prese ^ manner 

the present invention *ay ^J™ they c an 
as ocytocin ^etion re 9 u a to 

be orai.v — ^ x n rs "icrocapsuies. ana the .i.e. 

;rrr::.::i.».. — 



factured for example, by mixing the compounds 

rir::;; t. i t — £ ~ 

gener ally recognised P T --;„: 1 ^.. 

excipients, vehicles, ingredient in 

a ^> 10 like The content of the active 
and the like. suitab ie dose within the 

such formulations will give a 
indicated range. 

capsules, and the like inc excipients 

ctarch tragacanth gum, and gum arable. 
cor n starch, trag extenders such as corn 

such as crystalline 11 lufcricants suc h as 

— : rrtlllat: s: Hirers lulh as sucrose, lactose, 
mag nesium '"'"V such as pepp ermint. AKamonc 

and saccharin, and «™ tormu lations in the 

oil. or cherry. In the a£orem entioned types of 

for. of capsule preparations , « "rl.r as . 

mat erial can also include a licui d carrier _ 

sterile compositions for xn^e 
lipid or an oil. Sten d issolving or 

be formulated by a common method such ^ 

» naturally produced vegetable oil 
suspending a naturally P act ive 

physiological saline, 

^cose or other advents <such aids 
m annitol, and sodium chloride, noi Su 

i ^^r-. 

inc iude -- r: ;:r rmrr atetf . 

(such as phosphate buffers ana 




/ as benzalkonium and procaine 

soothing agents serum albumin 

in suitable ampules. 

The resulting preparation 1. safe an, low toxic and 

a for example, to humans and 
can thus be administered, for examp 

mals (such as mice, rats, guinea pxgs, rabbits, 
mammals isuc-n «=> , . ^ ari „p es ) . 

rats dogs, monkeys, and chimpanzees) 

... ..«."•• t 
= „„.„™ ». "'"jr/rj".: .... 

w - i n to 50 mg, and even more preferably a 

var ies depending. o£ adI » inis tration. ana so 

subj ecfs cond.t.on. t e , h ^ 
forth. intravenous « 3 .ctx . 

offering fro. uterrne xn.rt a (per 8 ably 

are generally about 0.01 to 30 m g at t • p 
about 0.1 to 20 mg, and even more P« f «'"» 

10 m g. The dosage for other can also 

calculated in terms of 60 kg. 

The SEQ ID Nos: in the sequence Listing in the 
specification indicate the following sequences. 

[SEQ ID NO: 1] 

F ull length a^ino acid sequence of bovine 
Hypothalamus derived ligand polypeptide contained 
pBOV3 . 
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[SEQ ID NO: 2] 

Entire base sequence of the cDNA for bovine 
hypothalamus derived ligand polypeptide. 

[SEQ ID NO: 3] 

Amino acid sequence of bovine hypothalamus derived 
Ugand polypeptide, corresponding to the amino add 
sequence from 23 to 53 in SEQ ID NO: 1. 

[SEQ ID NO: 4] 

Ami no acid sequence of bovine hypothalamus derived 
ligand polypeptide, corresponding to the amino acxd 
sequence from 23 to 54 in SEQ ID HO: 1. 

[SEQ ID NO: 5] 

Amino acid sequence of bovine hypothalamus derived 
ligand polypeptide, corresponding to the amino acrd 
sequence from 23 to 55 in SEQ ID NO: 1. 

[SEQ ID NO: 6] 

Amino acid sequence of bovine hypothalamus derived 
ligand polypeptide, corresponding to the amino acrd 
sequence from 34 to 53 in SEQ ID NO: 1. 

[SEQ ID NO: 7] 

Amino acid sequence of bovine hypothalamus derived 
ligand polypeptide, corresponding to the amino acrd 
sequence from 34 to 54 in SEQ ID NO: 1. 



[SEQ ID NO: 8] 



M ino acid sequence of bovine hypothal - ». -d 
Ugand polypeptide, corresponding to the *-o 
sequence from 34 to 55 in SEQ ID NO : 

[SEQ ID NO: 9] 

Base seance of DNA encoding .ovine hypothaiamus 
aerived ligand polypeptide (SEQ ID NO: 3» 

[SEQ ID NO: 10] 

Base sequence of DNA encoding bovine hypothalamus 
aerived ligand polypeptide (SEQ ID NO: 4) 

[SEQ ID NO: Hi 

Km H ne hypothalamus 
Base sequence of DNA encoding bovx.e hyp 

de rived ligand polypeptide (SEQ IB NO: 5, 
[SEQ ID NO: 12] 

Base seance of DNA encoding bovine hypothalamus 
aerived ligand polypeptide <SEQ ID NO: 6) 

[SEQ ID NO: 13] 

Base seance of DNA encoding bovine hypothalamus 
aeri ved ligand polypeptide (SEQ ID NO: 7) 

[SEQ ID NO: 14] 

Base sequence of DNA encoding bovine hypothalamus 
aerived ligand polypeptide (SEQ ID NO: 8) 




[SEQ ID NO: 15] 

seauence of bovine genome 
Full length amino add sequenc 

derived ligand polypeptide. 
[SEQ ID NO: 16] 

Full x„ S t h — ° £ ll9and 

polypeptide. 

[SEQ ID NO: 17] 

«f pDNA for rat ligand 
Total base sequence of cDNA 

polypeptide. 

[SEQ ID NO: 18] 

«f rat ligand polypeptide, 
Amino acid sequence of rat g ^ ^ ^ 

corresponding to the amino ac.d sequence 
SEQ ID NO: 16 . 

[SEQ ID NO: 19] 

«, nf rat ligand polypeptide, 
Amino acid sequence of 53 in 

corresponding to the amino acid sequence 
SEQ ID NO: 16 . 

[SEQ ID NO: 2 0] 

o of rat ligand polypeptide, 
Amino acid sequence of rat ^ ^ 

corresponding to the amino acid sequence 
SEQ ID NO: 16 . 



[SEQ ID NO: 21] 
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A „ino acid sequence of rat ligand polypeptide 
corresponding to t h e a.ino acid sequence fro. 33 to 
SEQ ID NO: 16 . 

[SEQ ID NO: 22] 

Am ino acid sequence of rat ligand polypeptide 
corresponding to the a.ino acid sequence fro. 33 to 
SEQ ID NO : 16 . 

[SEQ ID NO: 23] 

Am ino acid sequence of rat Ugand polypeptide, 
corresponding to t h e a.ino acid sequence fro, 33 to 54 
SEQ ID NO: 16 . 

[SEQ ID NO: 24] 

Base sequence of BNA encoding rat ligand polypeptide 
(SEQ ID NO: 18) 

[SEQ ID NO: 25] 

Base sequence of DNA encoding rat ligand polypeptide 
(SEQ ID NO: 19) 

[SEQ ID NO: 2 6] 

Base sequence of encoding rat ligand polypeptide 

(SEQ ID NO: 20) 

[SEQ ID NO: 27] 

Base sequence of DNA encoding rat ligand polypeptide 
(SEQ ID NO: 21) 




[SEQ ID NO: 28] 

Base sequence of DNA encoding rat ligand polypeptide 
(SEQ ID NO: 22) 

[SEQ ID NO: 29] 

BaS e sequence of D„A encoding rat li 9 .»» polypeptide 
(SEQ ID NO: 23) 

[SEQ ID NO: 30] 

F »ll length amino acid sequence of human ligand 
polypeptide . 

[SEQ ID NO: 31] 

Total base sequence of cDHA for human ligand 
polypeptide . 

[SEQ ID NO: 32] 

Amino acid sequence of human ligand °— 
corresponding to the amino acid sequence from 23 to 
SEQ ID NO: 30. 

[SEQ ID NO: 33] 

Amino acid sequence of human ligand polypeptide 
corresponding to the amino acid sequence from 33 to 5* „ 
SEQ ID NO: 30. 



[SEQ ID NO: 34] 



Ami no .eld sequence of hu.an U g and PO^-ePtiee 
corre s P ondin g to the acid seance fro. 23 

SEQ ID NO: 30. 

[SEQ ID NO: 35] 

imi no acid sequence o £ human f^f^ ln 

corr espondin g to the amino acid sequence from 3, 
SEQ ID NO: 30. 

[SEQ ID NO: 36] 

» iM acid sequence of U g and P-^eptide 

corr espondin 9 to the amino acid sequence fro, 34 
SEQ ID NO: 30. 

[SEQ ID NO: 37] 

*mino acid sequence of human U g and 
corr espondin g to the amino acid sequence from 34 
SEQ ID NO: 30 . 

[SEQ ID NO: 38] 

Base sequence of DNA encoding human ligand 
polypeptide (SEQ ID NO: 32) . 



[SEQ ID NO: 39] 

Base sequence of DNA encoding human ligand 
polypeptide (SEQ ID NO: 33) . 

[SEQ ID NO: 40] 

Base sequence of DNA encoding human li.and 
poiypeptide (SEQ ID SO: 34) . 




[SEQ ID NO: 41] 

Base sequence of DNA encoding human ligand 
polypeptide (SEQ ID NO: 35) . 

[SEQ ID NO: 42] 

Base sequence of DNA. encoding human ligand 
polypeptide (SEQ ID NO: 36) . 

[SEQ ID NO: 43] 

Base sequence of DNA encoding human ligand 
polypeptide (SEQ ID NO: 37) . 

[SEQ ID NO: 44] 

Mi „„ acid sequence of ligand polypeptide in present 
invention, wherein the xaa at 10 is Ala or Thr. the Xaa 
at 11 is Oly or Ser. and the Xaa at 21 is H. Gly. or 
GlyArg . 

[SEQ ID NO: 45] 

Am ino acid sequence of ligand polypeptide in present 
invention, wherein the Xaa at 10 is Thr or XI.. and the 
Xaa at 11 is Gly or Ser. 

Examples and reference examples are given below to 
iilustrate the present invention in further detail but 
the scope of the present invention is not limited by 
these examples. 



Example 1 
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^termination of the distribution of PrRP (""-"D 
in rat organs 

Male Wistar rats were decapitated, the pancreas 
org ans were delivered to weigh the tissue, and the or g ans 
were immediately frozen using liquid nitrogen. PrRP 
(19P2-L31, was extracted from the organs by adding 10- 
fold distilled water to each of the organs, which were 
heat treated for 10 minutes in boiling water « 
inactivate the protease and then cooled in ice. Glacral 
acetic acid (final concentration of 1 H) . pepstatrn 
( (inal concentration of 1 ug/mL) , and phosphoramidone 
(£i nal concentration of 100 Ug/mL, were added, and then 
th e mixture was homogenized for 1 minute in a Polytron 
h omogenizer (Kinematica, . and then centrifuged for 30 
mi nutes at 17.000 * g. The resulting organ extract was 
concentrated with a 265 mg of Sep-Pax Plus CIS cartage 
(waters,, and PrRP (19P2-L31, described in Mature. Vol. 
393 pp 272-276 (1998) and WO 97/24436 was quantised 
using the previously reported sandwich EI* 
Japanese Patent plication H10-140293 and WO 99/601 12, . 
4 m L of 86% ethanol containing 4% acetic acid. 4 mL of 
methanol. 4 mL of distilled water, and 4 mL of 4% aceuc 
acid were poured, in that sequence, to the actuated Sep- 
rax Plus CIS cartridge, to which the extract 
and the cartridge was then washed with 10 mL of drilled 
water and then eluted with 4 mL of 86% ethanol conta^ng 
4% acetic acid and 4 mL of methanol to concentrate the 
extract in a nitrogen stream at 37°C. The c«c.»tr.t. d 
tactions were reconstructed in 0.25 mL of buffer 
„ phosphate buffer (pH 7, containing 10% Bloc Ace. 0.2% 
BSA, 0.4 M HaCl, and 0.05% CHAPS (3-1(3- 
cholamidopropyl)dimethylammonio]propanesulfonic acrd) 

— . . _, T . T he results are shown in 
and quantified by sandwxch EIA. The 

Figure 1. PrRP (19P2-L31) immune activity of 0.53 - 0.06 



+ c t?m n = 5) was detected in rat 
pmol/g tissue (mean i SEM, n 



pos 



terior pituitary gland. 



Example 2 

E££e ct of third intraventricular administration of 
PrR P U9P2-L31. on amount of oxytocin secrete* m Plasma 

Hature male wistar rats ,weighin g 350 to 3B0 a at 
t he time of surgery, were anesthetized by 

iltration of ,0 mg,* g Pent obarbita 1 . an. were - 
in a rat .rain stereotactic ^£ ^ » " all 
„as lowered 3.3 mm from the in tra-oral Ime 
b one was exposed, and a dental drill was used to 
perforate the bone in order to implant a g uide cannula 
To !2 Unside diameter 0.4 mm. outside diameter . 5 
Elc om> into the third ventricle, anchor screws we e 
redded in four locations around the "—^ ^ 
rainless steel g uide cannula AO-12 was mser ed to a 
posi tion at the top of the third ventrrcl. Pos 

At>. +7 1 mm, L : 0.0 mm, ana h. 
coordinates were AP : +v.x mm, MQB fn 
■-», the atlas of Paxinos and Watson (1986). 

;:;::nr:i: n :: - the ^ ^e „ lr 

Hit adhesive, dental cement, - 7„ 
A stainless steel dummy cannula AD 10 

mm . Elcom) was inserted into the g uide cannula an 
secured with a cap nut (Eicom, . Follows sur g ery. 
rats were bred in individual cages. 

A nimal were g iven about 1 wee* to recover after 
plantation of the guide cannulas, and blood was draw 
as the animals were allowed to move freely. Rats 
had under 9 one the aforementioned sur g ery were 
anesthetized by intraperitoneal adminxstrat on of 0 
mg/kg pentobarbital. The animals were pos.troned on 
1 ir baCcs on necropsy pads, and the jugular ve.n on 



le£t side was exposed. Polyethylene tubes SP 35 (ins.de 
„«t e r 0.5 - outside diameter 0.9 mm. Natsume 
Seisaxusho, were cut to a length of about 30 cm. ware 
£ille d with physiological saline containing 200 
h eparin. and were inserted about U c. into the jugular 
veins and secured. The other end of the tubes were 
passed under the dorsal slcin and exposed fro. the 
cervical region (dorsal side) . 

one night after surgery, 400 of blood was drawn 
using a 1 mL tuberculin syringe and 25 gauge needle (both 
by Terumo) 30 minutes before administration of PrRP 
(19M .L31>. 20 ML of physiological saline containing 200 
uuits/mL heparin was introduced into the syringe to 
prevent blood coagulation. The cap nut and dummy cannula 
attached to the cranial bone of the rats were removed, 
and in their place a stainless steel microinjection 
cannula (inside diameter 0.17 mm. outside drameter 0^3 
„. E icom, connected to a Teflon tube (50 cm long, ms.de 
di ameter 0.1 mm. outside diameter 0.35 mm. Ercom > was 
inserted. The length of the microinjection cannula was 
ousted so that the tip was exposed 1 mm from the gurde 
cannula. One end of the Teflon tube was connected 
microsyringe pump, and either phosphate-buf f ered 
physiological saline containing 0.5% BSA » whrch PrRP 
(19 P2-L31, had been dissolved or phosphate-buf f ered 
physiological saline containing 0.5* bovine serum albumm 
,B8A) was injected at a rate of 5 UL/min into the third 
ventricle. 15 minutes after the injection, the 
microinjection cannula was removed, and the dummy cannula 
„as again secured with the cap nut. 400 u, samples of 
bl ood were drawn from the Jugular vein immediately before 
and 5 15 30, 45, and 60 minutes after the 
intraventricular administration. The drawn Mood .a, 
centrifuged (5,000 rpm, 10 min) using a high speed cooled 
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mi crocentrifuge (MK-150, Tomy Seixo, . and the superna ant 
plasma, was recover. The oxytocin in the P-ma was 
assa yed by radioimmunoassay (Peninsula,. As shown » 
Flg ure 2. the oxytocin concentration in blood was abou 
t imes hi g her than the control group 5 minutes after the 
Ministration of 10 nmol Pr R P <19P2-M1> to the thxrd 
ventricle . 

Preparation Example 1 

50 mg of the compound obtained in Example 21 was 
dis solved in 50 mL of .apan Pharmacopoeia 
end ,apan Pharmacopoeia distilled water was added to 
bring the total to 100 mL. The solution was 
filtered, and 1 mL portions of the solution were then 
used to fill injection vials under aseptic condxt.ons. 
lyophilized, and sealed. 

preparation Example 2 

100 mg of the compound obtained in Example 21 was 
aissolved in 50 mL of .apan Pharmacopoeia 
an d .apan Pharmacopoeia distilled water was «° 
bring the total to 100 mL. The solution was 
filtered, and 1 mL portions of the solution were then 
used to fill injection vials under aseptic conditrons. 
lyophilized, and sealed. 

INDUSTRIAL APPLICABILITY 

The ligand polypeptides of the present invention 
ha ve action in regulating oxytocin secretion (action xn 
promoting and inhibiting oxytocin secretin,. That , 
th e ligand polypeptides in the present inventron have 
action in promoting oxytocin secretion, and 
used as prophylactics and remedies for various drseases 




related to insufficient oxytocin secretion. The ligand 
polypeptides in the present invention also have strong 
affinity for receptor proteins, and thus have action xn 
inhibiting oxytocin secretion as a result of 
desensitization with regard to oxytocin secretion when 
the dosage is increased. The ligand polypeptides can 
therefore also be used as prophylactics and remedies for 
various diseases related to oxytocin over secretion . 

Therefore, the ligand polypeptides of the present 
invention can be useful as oxytocin secretion stimulating 
drugs for ameliorating, preventing, or treating various 
diseases related to oxytocin secretion, such as uterine 
inertia, atonic hemorrhage, placental expulsion, 
subinvolution, cesarean section, induced abortion, 
lacteal retension, induced labor, hypogalactia or 
hypergalactia, infertility, dysmenorrhea, miscarrxage, 
and posttraumatic stress syndrome, preferably uterine 
inertia, atonic hemorrhage, placental expulsion, 
subinvolution, cesarean section, induced abortion, and 
lacteal retension, and particularly uterine inertxa, 
atonic hemorrhage, placental expulsion, and subinvolution. 

The ligand polypeptides of the present invention are 
also useful as oxytocin secretion depressor, and drugs 
for ameliorating, preventing, or treating various 
diseases related to oxytocin secretion, such as 
hyperdynamia uteri, hypertonic uterine contractions, 
fetal distress, uterine rupture, cervical tears, 
premature birth, Prader-Willi syndrome, and dysmenorrhea, 
and preferably hyperdynamia uteri, hypertonic uterxne 
contractions, fetal distress, uterine rupture, cervxcal 
tears, premature birth, and Prader-Willi syndrome. 

The ligand polypeptides of the present invention are 
also useful as test reagents for studying oxytocin 




secretion function, and as animal drugs such as lactatin 
stimulators for livestock such as cows, goats, and pigs. 
Applications may also be anticipated for the production 
of useful substances that are produced in dairy animals 
and secreted in their milk. 



